1. Introduction
===============

Amniotic band syndrome (ABS) with complex etiology is a rare and serious congenital anomaly of the fetus and appendages, in which the fetal body parts are tangled or wrapped by ruptured amniotic bands, resulting in fetal structural abnormalities and dysfunctions. Prenatal diagnosis of ABS mainly depends on fetal ultrasound (US) examination. The abnormalities of fetal affected parts and the band---like echoes in amniotic cavity---are suggestive for ABS. Usually, the amniotic band is thin and the fetal malformation is not obvious in early gestational weeks, which increase the difficulty of ABS diagnosis. In our 2 cases of ABS, only the fetal hand adhered to umbilical cord with restricted movement was detected during the first transabdominal-ultrasound examination at 11∼14 gestational weeks, and the floating bands in the amniotic cavity were found 2 to 3 weeks later. Both fetuses died in the second trimester of pregnancy. As far as we know, this is the first report that ABS in early pregnancy can be characterized by adhesion between fetal hand and umbilical cord with limited movement. Therefore, it is of great significance to observe the relationship between the umbilical cord and the hand at 11∼14 weeks for the diagnosis and prognosis of ABS. The US characteristics and follow-up results were analyzed and summarized.

2. Case study
=============

2.1. Case 1
-----------

A 34-year-old woman, gravida 1 para 0, underwent routine ultrasound examination at 11 to 14 weeks. Her previous history and family history were unremarkable. At the first US examination at 13 + 3 weeks' gestation, only the fetal hand adhered to the umbilical cord with restricted movement was found, without any floating bands in the amniotic cavity and other structural abnormalities (Fig. [1](#F1){ref-type="fig"}). During the reexamination at 15 + 4 weeks of pregnancy, multiple band-like echoes were detected in the amniotic cavity, suggesting the occurrence of ABS. Fetal intrauterine death was found at 17 + 3 weeks' gestation. Pathology found the malformation of the fetal right hand, the surface of the umbilical cord surrounded by amniotic bands, and the diameter of the umbilical cord root became narrow (Fig. [2](#F2){ref-type="fig"}).

![The right hand adhered to the umbilical cord with restricted movement at 13 + 3 gestational weeks of case 1.](medi-98-e18302-g001){#F1}

![The narrowing of some segments of the umbilical cord (yellow arrow) and deformity of the right fingers (white arrow) of case 1 by pathologically.](medi-98-e18302-g002){#F2}

2.2. Case 2
-----------

A 39-year-old woman, gravida 5 para 0, had a previous history of 4 spontaneous abortions at 7 to 9 gestational weeks, and no family history of ABS. At 12 + 6 weeks of pregnancy, ultrasound examination showed that the right upper limb of the fetus was overflexed, and the right hand was adhered to the umbilical cord with limited movement. Reexamination at 15 + 1 week of pregnancy detected adhesion between both fetal hands and umbilical cord, unclear border of anterior chest wall, and multiple band-like echos in amniotic cavity. Intrauterine death was found at 19 + 4 weeks. After induction of labor, the deformities of both hands, the defect of anterior chest wall, and the adhesion between fetal upper limb and umbilical cord surface by amniotic bands were found.

3. Discussion
=============

The ultrasonic manifestations of ABS vary due to different affected fetal parts, from only simple constricted rings to severe morphological and functional abnormalities of craniofacial region, trunk, limbs, and other areas.^\[[@R1],[@R2]\]^ There are 4 types of ultrasound features of 28 ABS cases in the first gestation summarized by Ushakov and Lia,^\[[@R3]\]^ including amniotic net, dividing amnion, amniotic connection and baby in an envelope. But in some cases without the above signs, especially in early pregnancy, it is difficult to diagnose ABS when the fetal abnormalities and the amniotic bands echoes are not obvious. It has been proposed that observing extremity morphology may contribute to the diagnosis of ABS. According to the 10 patients diagnosed with ABS by Barzilay et al,^\[[@R4]\]^ in which 3 cases (30%) had hand amputation, 3 cases (30%) showed hand or foot confined by amniotic bands, and the remaining 4 cases (60%) showed deformed hand or absent fingers. Our 2 fetuses only showed 1 hand adhered to the umbilical cord with fixed position, with no amniotic band-like echoes in the 11 to 14 weeks of gestation, but confirmed of ABS in the follow-up examination. Therefore, observing the movement of the upper limbs and the relationship between hands and umbilical cord can improve the diagnosis rate of ABS.

Fetal prognosis of limb deformity caused by ABS is better than that of fetuses with craniofacial or trunk system involvement.^\[[@R1],[@R2]\]^ However, in some cases of ABS, there was no abnormality detected in prenatal US examination especially in early pregnancy, and it was not until the termination of pregnancy due to intrauterine death that the umbilical cord entangled by the amniotic bands was discovered. We reviewed the Pubmed literature from 1992 to 2018, and totally 11 fetuses whose found umbilical cord entangled by amniotic bands, 8 died in utero and 3 survived.^\[[@R2],[@R5]--[@R10]\]^ The poor prognosis of the fetus may be due to compression or constriction of the umbilical cord, which is also the reason of fetal intrauterine death in this group. The fetal hand and umbilical cord were simultaneously adhered by the amniotic bands, which caused the compression of umbilical cord. In the ultrasonic examination of early pregnancy, it is of great significance to dynamically observe whether fetal limb movements and postures change with fetal movements. Those highly suspicious of ABS should be closely followed up.

ABS should be differentiated from other diseases causing fetal limb malformation in early pregnancy. The etiology of fetal limb deformities is complex, such as monogenic diseases, chromosomal abnormalities, intrauterine factors, vascular factors, maternal diseases, drug exposure during pregnancy, among others, but in many cases, the etiology remains unknown.^\[[@R4],[@R11]\]^ In ABS, the residual limb displayed cluttered echoes, irregular shape, and usually unilateral limb abnormality due to the destruction of amniotic bands. Other limb malformations caused by congenital teratogenic factors such as fetal chromosomal abnormalities are usually bilaterally symmetric, which can be distinguished from ABS.^\[[@R12],[@R13]\]^

Our study had some limitations. First, owing to the rarity of ABS, we did not have a large sample. Second, the 2 fetuses did not perform chromosome or genetic examinations. Although no gene mutation and inheritance pattern has been identified that associated with ABS,^\[[@R1],[@R2],[@R14]\]^ the genetic examination are suggested for patients to distinguish other genetic disorders. Finally, due to cultural habits and to reduce the risk of vaginal infection and inflammation, no trans-vaginal US examination was performed during 11 to 14 weeks, and only transabdominal US examination may have limited detection of amniotic band echoes.

In summary, it is significant to observe the shape, posture, and activity of the fetal hand in the early gestation. We propose that the fetal hand adhered to umbilical cord with limited activity is an important sonographic sign of early pregnancy suggesting ABS with poor prognosis, which should be given enough attention during 11 to 14 weeks' US examination.
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